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As the planet gets closer to exhaust its resources, the change from the linear economy –
where products are simply disposed of after being used–, to a circular one –a closed cycle 
where everything is recycled and reused– becomes crucial.  
Since 1994 European Union (EU) laws have pushed European governments to tighten 
their recycling policies in order to achieve the target of 65% of waste being recycled by 
2035. Each government, and hence, each municipality, have designed and applied 
different strategies to reach this goal. 
This paper analyses how municipal level policies together with socio-demographic 
variables affect the recycling rate of 39 municipalities in the Vallès Oriental county, 
located in Catalonia, Spain, between 2000 and 2018.  
The results strongly suggest that the door to door waste collection method is the most 
effective. Further, European directives also have a major influence on recycling rates. 
Each directive sets a deadline where a new improved recycling percentage needs to be 
achieved. Coinciding with these different deadlines, a drastic increase of recycling is 
observed across the board in all municipalities.  
Finally, the results obtained here also highlight that unemployment affect negatively 
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According to a United Nations report, anthropogenic carbon dioxide emissions “need to 
be drastically cut in order to avoid the destructive effects of climate change in our planet. 
For this purpose it is proposed that by the year 2030 the emissions should be decreased 
by half those emitted in 2010” (IPCC, 2018, pg. 12). To achieve this, it is imperative to 
rapidly change how our modern societies use the natural resources in order to be able to 
avoid an irreversible environmental damage. Such risk is due extensive reliance to the 
linear economy; a system where products are disposed of after being used. A global shift 
to a circular economy is fundamental to halt environmental degradation and the 
exhaustion of natural resources.  
The circular economy is a system that mimics the way nature works: a closed cycle where 
everything is reused. The goal of circular economy is to reuse non-degradable materials; 
elevating the efficiency of resource usage to lengthen the availability of natural resources. 
Therefore, fighting the overexploitation of resources and addressing scarcity. Circular 
economy is not just trying to reduce the overexploitation of resources but also to promote 
the efficient use of them and avoid dumping our waste creating an ecologic problem. It is 
about producing new products using old ones and therefore closing the cycle (Ellen 
Macarthur Fundation, n.d.). Circular economy embraces the 3 Rs: Reduce, Reuse, and 
Recycle. 
Many governments are developing policies in order to promote the shift towards circular 
economies. In particular, the European Union has been working on this transition for 
years now with two main approaches (European Commission, 2020). 
1. The producers’ approach  Making laws to ensure sustainable products. Focus 
on the sectors that use most resources and where the potential for circularity is 
high such as: electronics and information and communication technology (ICT); 
batteries and vehicles; packaging; plastics; textiles; construction and buildings; 
food; water and nutrients 
2. Consumers approach  Encouraging consumers through campaigns but also 
through the promotion of national policies to ensure less waste and to make the 
circular attainable for people, regions and cities. 
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In this work, the focus will be set on the consumer approach and particularly on the 
variables affecting recycling and waste collection. The area analysed is the Vallès 
Oriental, a county of 0.4 million inhabitants1, in the Spanish Autonomous Community of 
Catalonia. 
In the Vallès Oriental there is a startling variation in the recycling rates achieved by 
different municipalities, ranging from 24% to 87%. This work aims to shed some light on 
the reasons behind these different results and identify the main factors that affect either 
positively or negatively municipal recycling rates. To do so, in this paper I will first 
compile a database starting from institutional databases and collecting new data through 
an ad-hoc survey. I will then apply an econometric model to empirically evaluate the 
successfulness of different models on recycling. The variables where the focus will be set 
on are the collecting method used by each municipality, the policies implemented to boost 
recycling, population and other demographic variables such as income per capita, age 
groups or immigration.  
The next sections of this paper are organized as follows: 
Section 2 sets the legal background and regional context of the analysis. 
Section 3 presents the data used and the statistical methods. 
Section 4 includes results.  
Section 5 includes a discussion.  
Section 6 summarizes the main conclusions. 
Additional material is presented as Annexes. Annex I, contains the questions handed to 
the persons responsible for the environment issues of each municipality. Annex II, 
displays the dataset used. And Annex III, presents a string code table for the number 









2.1 Legal framework 
The European Union introduced its first directives on waste management in the early 
1980ies. Since then several directives have been adopted, the most crucial being:  
The 1994 Packaging Directive (94/62/EC) was the first to harmonize a common 
answer to waste management. This directive obliged countries to introduce 
systems to return and/or collect used packaging; set recycling rate goals and how 
to achieve them; promoted recycling and education campaigns to the general 
public and instated harmonized data collection methods to be able to track and 
compare all the countries in the EU (European Commission, 1994). 
 
The 2004-05 Packaging Directive (2004/12/EC) transformed the 1994 directive 
into a law to be implemented before the end of 2005. The directive included two 
overall goals: i) that 60% of waste should be recovered or incinerated by 2008; 
and ii) that 55-80% of all packaging waste should be recycled by 2008 (European 
Commission, 2004).  
 
The 2008 Packaging Directive (2008/98/EC) established key waste management 
principles by introducing a waste management hierarchy of actions: prevention, 
preparing for re-use, recycle, recovery and disposal. It also introduced the 
“polluter pays principle” and a new target to recycle 50% of household waste by 
2020 (European Commission, 2008).  
 
The 2018 Packaging Directive (2018/851/EC) revised the previous legislative 
by setting stricter recycling rates targets for municipal waste: 55% by 2025; 60% 
by 2030 and 65% by 2035. In addition, it requires a reduction in municipal landfill 
waste to less than a 10% of the total. As well, it introduced stricter laws to make 
producers pay for the collection of recyclable items and to reduce food waste 
(European Commission, 2018). 
 
Since 1993, the Catalan Government has been setting more ambitious goals. On 1993 the 
Catalan Parliament approved a law (Law 6/1993) instating the mandatory collection of 
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organic waste and of waste separation for recycling (Parlament de Catalunya, 1993). In 
2018, a new law (Law 210/2018) introduced stricter goals compared to the 2018 
European Directive. It required 60% of all municipal waste to be recycled by 2020 and 
also aimed at a 50% reduction in domestic and commercial food waste (Ministeri 
d’Agricultura i Pesca Alimentació i Medi Ambient, 2018). 
 
2.2 Regional context 
Are these goals being met?  
Some European countries have some of the highest recycling rates in the world, together 
with some Asian countries like Singapore, South Korea, or Taiwan all above the 55% 
recycling rate (European Environamental Bureau (EEB), 2017). In the European Union, 
only 3 countries manage to be above the 55% rate established in the latest EU directive: 
Germany (68%), Austria (58%) and Slovenia ( 58%) (European Environment Agency, 
2019).  
Despite this, the European Union average recycling rate was 46% in 2017, an increase of 
16 percentage points from 2004. In 2017, Spain ranked 22nd out of 28 with a recycling 
rate of 33%, with an increase of just 2 percentage points in 13 years. In 2004 Spain ranked 
10th in the European Union with a recycling rate above the European average, but it fell 
behind at 13 points below the average in 2017. 
In Catalonia, the recycling rate has sensibly increased from 14% in 2000 to 40.5% in 
2010. After then however, the growth in the recycling rate has substantially slowed down, 
reaching 41.7% in 2018, well below the EU average and target goal, as shown in Figure 









Figure 1. Country comparison-Municipal waste recycled and composted in Europe. 
Source: European Environment Agency, 2019 
 
 
Within Catalonia, there is a substantial variation in recycling rates from the 25% of 
Cerdanya to 62% in Osona in 2018. Vallès Oriental comarca (county) is in the middle of 
the table when we compare it with the other counties of Catalunya. In 2018 it ranked 25th 
out of 42 counties with a recycling rate of 40.9% (Figure 2).  
 
Figure 2. Gross selective collection and non-recycled waste of each county in 2018 in 
percentages. 
 
Note: Although all counties are represented in the bar lines, not all the names appear. 









Gross selective collection and non-recycled waste of each 
county in 2018, % 
9 
 
Large differences in recycling rates can also be observed when we focus on the Vallès 
Oriental, where some municipalities are struggling to reach 25% rate like Canovelles 
(25,3%) or Gualba (23,6%) while others such as Sant Esteve de Palautordera recycle an 
astonishing 86.9% or Aiguafreda with an 824% (Figure 3).  
 
Figure 3. Gross selective collection and non-recycled waste of each municipality of 
Vallès Oriental county in 2018 in percentages 
 
Note: Although al counties are represented in the bar lines, not all the names appear. 
Source: Agència de Residus de Catalunya n.d. 
 
How can such differences in recycling rates can arise within such a small geographic 
domain? When comparing different countries, we can often expect cultural or 
infrastructural differences to explain differences in outcomes. However, the same 
justification is hard to apply for differences within the same region, even more within the 
same county.  
Why is there a difference of more than 50 percentage points between two municipalities 
that are just 6.4 km away from each other? The following report will try to give a rational 













Gross selective collection and non-recycled waste 
municipalities Vallès Oriental county, 2018, % 
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2.3 Literature Review 
Several studies that have tried to explain how socio-demographic variables could affect 
the recycling rate ((Ibáñez-Forés et al., 2018) (Calabrò & Komilis, 2019) (Drimili et al., 
2020) (Tsalis et al., 2018)). These studies highlight how different variables such as age, 
education, income, persons per household or religion affect recycling.  
It has been shown that education is one of the important variables for increasing the 
recycling awareness. However, this does not always translate into an increase of recycling 
rates. For instance, in the region of Joao Pessora, Brazil (Ibáñez-Forés et al., 2018), looks 
like higher education together with recycling instructions are found to be an important 
variable affecting the willingness to recycle. Similar results are also found in Xanthi 
(Tsalis et al., 2018) and Athens (Drimili et al., 2020), both in Greece but with less 
significance. In sharp contrast, in Reggio Calabria, Italy (Calabrò & Komilis, 2019), no 
significant differences were found on this aspect. Therefore, it would have been of interest 
to evaluate in this work the correlation between education and recycling rate in Vallès 
Oriental. Unfortunately, I was not able to obtain reliable data on this issue.   
Another variable under study is how age could affect the recycling rate. This variable 
seems controversial. While in Brazil (Ibáñez-Forés et al., 2018) and Xanthi (Tsalis et al., 
2018) appears to be significant, in Athens (Drimili et al., 2020) and Reggio (Calabrò & 
Komilis, 2019) is not. This could be due to how this variable is measured, since different 
age ranges are used it is very difficult to compare among the four studies. 
Another variable is income but in any of the studies ((Tsalis et al., 2018), (Drimili et al., 
2020)) where it is considered, this variable turns out to be non-significant for affecting 
the recycling rate. 
Even if unemployment has been considered as a variable on the Athens’ study (Drimili et 
al., 2020), any result or discussion is omitted.  
Differences in the used methodology are found across the different papers. A problem 
that arises when comparing these studies is the difference in the methodology used. While 
the Brazilian (Ibáñez-Forés et al., 2018) and the Italian (Calabrò & Komilis, 2019) studies 
are based on public information, both Greeks studies (Tsalis et al., 2018)(Drimili et al., 
2020) are based on surveys, with a sample size of around 500 people in the Athens one 
and 150 in the Xanthi one. 
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Closer to this case study, a report carried out by Agència de Residus de Catalunya (ARC), 
the Catalan waste agency (SPORA, 2018), took into account seasons, population size, 
economic activity and waste collection method among others. Although the report is not 
backed by an econometric analysis, it focuses on different cases, being especially 
interesting the case of Vilablareix, where the report describes the advantages of the door 
to door waste collection method over the traditional method.  
Zheng et al (2017) include a theoretical work on the benefits and drawbacks of door to 
door method and how a better response of door to door can be achieved. This work 
concludes that, although being more expensive, door to door is perfectly economically 
achievable and must be accompanied by developing awareness and creating a legal 
framework to ensure its accomplishment (Zheng et al., 2017). 
The aim of this paper is to analyse how both kind of variables, collection methods and 
socio-demographic variables affect the recycling rate.  
 
3. DATA AND METHODS 
 
3.1 Data description  
The area of Valles Oriental, focus of this study, comprises 39 municipalities. The data 
collected includes municipal level waste and recycling and covers 19 years, from 2000 to 
2018. 
The database is constituted by data gathered from institutional sources and from an ad-
hoc survey that the author sent to the person in charge of environmental issues in each of 
the 39 municipalities. More specifically: 
• Quantities of garbage collected by type and disposal mode for each municipality 
and year was downloaded from ARC (Agència de Residus de Catalunya, n.d.) 
• Qualitative information regarding the waste collection method, the type of 
entity managing the collection, and whether educational programs or economic 
incentives were in place were collected through an ad-hoc survey and phone 
interviews (see Annex I). 
• Demographic data were downloaded from IDESCAT, the Catalan Statistics 
Institute (Institut d’Estadística de Catalunya, n.d.). They include population, age 
